Appropriate antithrombotic regimens for patients with atrial fibrillation who have an acute coronary syndrome or have undergone percutaneous coronary intervention (PCI) are unclear.
T h e ne w e ngl a nd jou r na l o f m e dicine C hoosing antithrombotic therapy for patients with atrial fibrillation who have an acute coronary syndrome or have undergone percutaneous coronary intervention (PCI) is challenging. Oral anticoagulation is indicated to prevent stroke and systemic embolism in patients with atrial fibrillation but has not been shown to prevent stent thrombosis and is generally not indicated for secondary prevention after acute coronary syndrome. [1] [2] [3] Dual antiplatelet therapy is proven to reduce the incidence of recurrent ischemic events and stent thrombosis but is less effective in reducing the incidence of cardioembolic stroke associated with atrial fibrillation. [2] [3] [4] The combination of antithrombotic agents, particularly triple therapy with oral anticoagulation and dual antiplatelet therapy, increases the risk of bleeding. [5] [6] [7] Thus, an oral antithrombotic regimen with an acceptable benefit-risk profile would be useful in the treatment of patients with atrial fibrillation and concomitant acute coronary syndrome or PCI. Regimens including non-vitamin K antagonist oral anticoagulants appear to offer a number of advantages over vitamin K antagonists, including the potential for less bleeding. 8 Two trials evaluated standard or reduced doses of oral anticoagulants (of dabigatran and rivaroxaban, respectively) in patients with atrial fibrillation who were undergoing PCI, and both trials showed a lower incidence of bleeding with new oral anticoagulant regimens without aspirin than with vitamin K antagonist regimens that included aspirin. 9, 10 Neither trial was designed to assess whether the lower incidence of bleeding was due to the use of the standard or reduced doses of the new oral anticoagulants or to the removal of aspirin therapy. We conducted the AUGUSTUS trial (a two-bytwo factorial, randomized, controlled clinical trial) to assess the safety and efficacy of standard-dose apixaban as compared with a vitamin K antagonist and of low-dose aspirin as compared with placebo, on a background of concomitant P2Y 12 inhibitor therapy for 6 months in patients with atrial fibrillation and recent acute coronary syndrome or PCI.
Me thods

Trial Oversight
The trial was designed and led by an academic steering committee whose members were responsible for the conduct of the trial. The Duke Clinical Research Institute (DCRI, Durham, NC) was the academic coordinating center. The trial was sponsored by Bristol-Myers Squibb and Pfizer. The trial protocol (available with the full text of this article at NEJM.org) and all subsequent amendments were approved by national regulatory agencies in participating countries and by institutional review boards or ethics committees at participating sites. An independent data and safety monitoring board reviewed unblinded patient-level data at regular intervals during the trial. Although Bristol-Myers Squibb assisted with data management, all the statistical analyses were performed independently at the DCRI. The initial draft of the manuscript was written by the first author and revised on the basis of comments from the other authors. All the authors vouch for the adherence of the trial to the protocol, and the first, second, and last authors vouch for the accuracy and completeness of the data and analysis. No one who is not an author contributed to writing the manuscript. The committee members and participating investigators are listed in the Supplementary Appendix, available at NEJM.org.
Design
The trial rationale and design have been published previously. 11 In brief, AUGUSTUS was a prospective, multicenter, two-by-two factorial, randomized clinical trial comparing apixaban with a vitamin K antagonist and comparing aspirin with placebo in patients with atrial fibrillation who had a recent acute coronary syndrome or underwent PCI (or both).
Trial Population
Patients who met all the following criteria were eligible for inclusion: an age of at least 18 years; previous, persistent, permanent, or paroxysmal atrial fibrillation and planned long-term use of an oral anticoagulant; recent acute coronary syndrome or PCI; and planned use of a P2Y 12 inhibitor for at least 6 months. Patients who were using anticoagulation for other conditions (e.g., prosthetic valves, venous thromboembolism, and mitral stenosis) were not eligible. Other key exclusion criteria were severe renal insufficiency, a history of intracranial hemorrhage, recent or planned coronary-artery bypass graft surgery, coagulopathy or ongoing bleeding, and contraindication to Antithrombotic Ther apy in Atrial Fibrillation a vitamin K antagonist, apixaban, all P2Y 12 inhibitors, or aspirin. All the patients provided written informed consent before enrollment.
Stroke and bleeding risks were assessed with the use of two scores (Table S1 in the Supplementary Appendix). CHA 2 DS 2 -VASc scores reflect the risk of stroke among patients with atrial fibrillation who are not receiving anticoagulant therapy; scores range from 0 to 9, with higher scores indicating greater risk. HAS-BLED scores reflect the risk of bleeding among patients with atrial fibrillation who are receiving anticoagulant therapy; scores range from 0 to 9, with higher scores indicating greater risk.
Trial Regimen
Patients underwent randomization within 14 days after having an acute coronary syndrome or undergoing PCI, with explicit guidance provided to enroll eligible patients and start the trial regimen as soon as possible after the index event once parenteral anticoagulation had been stopped. To be eligible, patients were required to be planning to use an approved P2Y 12 inhibitor for at least 6 months. The choice of P2Y 12 inhibitor was left to the discretion of the treating physician.
After enrollment into this trial that had a twoby-two factorial design, patients were randomly assigned by means of an interactive voice-response system to receive apixaban or a vitamin K antagonist and to receive aspirin or matching placebo. The treatment regimen comparing apixaban with a vitamin K antagonist was open-label; however, the regimen comparing aspirin with matching placebo was double-blind.
Randomization was stratified according to indication (acute coronary syndrome or PCI) at enrollment. In accordance with the apixaban label instructions for stroke prevention in patients with atrial fibrillation, patients who had been randomly assigned to receive apixaban were directed to take 5 mg twice daily or to take 2.5 mg twice daily if they met two or more of the following dose-reduction criteria: were at least 80 years of age, had a weight of no more than 60 kg, or had a creatinine level of at least 1.5 mg per deciliter (133 μmol per liter). Patients who had been randomly assigned to receive a vitamin K antagonist had the dose adjusted to reach a target international normalized ratio (INR) within a range of 2.0 to 3.0. Regarding the comparison of aspirin with placebo, patients received aspirin at a dose of 81 mg or a matching placebo once daily. After 6 months, patients were transitioned from their two trial interventions to receive antiplatelet and anticoagulant therapy according to the local standard of care.
Outcomes
All the patients who underwent randomization were to be followed through 6 months, with an additional visit at month 7 to record transitions in antithrombotic therapy and associated outcomes. The primary outcome for both factorial comparisons was major or clinically relevant nonmajor bleeding as defined by the International Society on Thrombosis and Haemostasis (ISTH). ISTH major bleeding was defined as bleeding that resulted in death, occurred in a critical organ (intracranial, intraspinal, intraocular, retroperitoneal, intraarticular, intramuscular with compartment syndrome, or pericardial), or was associated with either a decrease in the hemoglobin level of at least 2 g per deciliter or a transfusion of at least 2 units of packed red cells. 12 Clinically relevant nonmajor bleeding was defined as bleeding that resulted in hospitalization, medical or surgical intervention for bleeding, an unscheduled clinic visit, or a change in physician-directed antithrombotic therapy. Bleeding was also classified according to the Global Use of Strategies to Open Occluded Arteries (GUSTO) and Thrombolysis in Myocardial Infarction (TIMI) definitions (see the Supplementary Appendix). 13, 14 Secondary outcomes included the composite of death or hospitalization and the composite of death or ischemic events (stroke, myocardial infarction, stent thrombosis [definite or probable], or urgent revascularization). Exploratory outcomes included individual components of the secondary outcomes. All bleeding and ischemic events (except for urgent revascularization) were independently adjudicated by the clinical-events classification committee at the DCRI, whose members were unaware of the trial-group assignments.
Statistical Analysis
The trial used a factorial design to evaluate two independent hypotheses. One hypothesis was that apixaban would be at least noninferior, and possibly superior, to a vitamin K antagonist with regard to the outcome of ISTH major or clinically relevant nonmajor bleeding in patients with atrial T h e ne w e ngl a nd jou r na l o f m e dicine fibrillation and recent acute coronary syndrome or PCI and planned concomitant antiplatelet therapy. The second hypothesis was that single antiplatelet therapy with a P2Y 12 inhibitor would be superior to dual antiplatelet therapy with a P2Y 12 inhibitor and aspirin with regard to the outcome of ISTH major or clinically relevant nonmajor bleeding in patients with atrial fibrillation and recent acute coronary syndrome or PCI and planned concomitant anticoagulant therapy.
The population for the primary outcome analysis included all the patients who underwent randomization and received at least one dose of a trial drug or placebo. Events were counted from the beginning of receipt of the trial intervention through 2 days after the permanent discontinuation of the relevant drug or placebo. The population for the two secondary outcome analyses included all the patients who underwent randomization according to the randomized groups, and all events were counted from randomization through the 6-month visit.
Using a log-rank test to compare apixaban with a vitamin K antagonist, we estimated that 357 patients with primary-outcome events among 4600 patients who had undergone randomization would provide the trial with 77% power to detect a prespecified noninferiority relative margin of 1.2 at the upper one-sided 97.5% level of confidence, assuming a 1% annual loss to follow-up. Interaction between the two randomization factors (oral anticoagulant and aspirin) on the primary and secondary outcomes was assessed, with stratification according to the index event.
If there was no significant interaction, the two factors were analyzed independently.
If noninferiority of apixaban as compared with a vitamin K antagonist was met, we used a prespecified hierarchical testing procedure by sequentially testing for the superiority of apixaban over a vitamin K antagonist for the following outcomes (in order): the composite of ISTH major or clinically relevant nonmajor bleeding (primary safety outcome), the composite of death or hospitalization, and the composite of death or ischemic events. If superiority was not met in any test, P values would not be reported for this or subsequent outcomes. P values were calculated for interaction tests of prespecified subgroups. Hierarchical testing was performed in the same way for aspirin as compared with placebo, except that the initial noninferiority test on the primary outcome was omitted. All P values for superiority were two-sided.
The analysis of the time to the first primary safety outcome was performed with the use of a Cox proportional-hazards model that included anticoagulant-regimen group (apixaban or vitamin K antagonist) as a covariate, stratified according to the index event (any acute coronary syndrome or elective PCI) and the antiplatelet-regimen group (aspirin or placebo). A similar comparison was performed for the time to the first primary safety outcome for the comparison of aspirin with placebo. Denominators for presented percentages represent nonmissing values, unless otherwise indicated. All the statistical analyses were performed with the use of SAS software, version 9.4 (SAS Institute).
R esult s
Patients
From September 2015 through April 2018, a total of 4614 patients from 492 sites in 33 countries were randomly assigned to receive open-label apixaban or a vitamin K antagonist and to receive double-blind aspirin or matching placebo. The median time from the index event to randomization was 6 days (interquartile range, 3 to 10).
The characteristics of the patients at baseline were well balanced among the trial groups (Table 1). The median age among all the patients was 70.7 years, and 29.0% of the patients were women. The prevalence of hypertension involving the use of medication; diabetes; heart failure; and previous stroke, transient ischemic attack, or thromboembolism was similar in the trial groups. Among the patients who underwent randomization, 1714 of 4595 (37.3%) had acute coronary syndrome and underwent PCI, 1097 (23.9%) had medically managed acute coronary syndrome, and 1784 (38.8%) underwent elective PCI. The median CHA 2 DS 2 -VASc score was 4 (interquartile range, 3 to 5), and the median HAS-BLED score was 3 (interquartile range, 2 to 3). Less than one third of the patients (29.0%) had previous use of a vitamin K antagonist for 30 consecutive days at any time, and approximately half the patients (49.0%) had recently used an oral anticoagulant of any kind, which was discontinued before they underwent randomization in the trial.
Clopidogrel was the P2Y 12 inhibitor used in 92.6% of the patients. A total of 229 of 2290 pa-Antithrombotic Ther apy in Atrial Fibrillation (Table S1 in the Supplementary Appendix). ¶ HAS-BLED scores reflect the risk of major bleeding, with values ranging from 0 to 9 and with higher scores indicating greater risk (Table S1 in the Supplementary Appendix). ‖ Shown are the numbers of patients who discontinued use of any oral anticoagulant on or before the date of randomization. ** If the patient both had acute coronary syndrome and underwent PCI within 14 days before randomization, the date of acute coronary syndrome was used.
T h e ne w e ngl a nd jou r na l o f m e dicine tients (10.0%) who had been randomly assigned to receive apixaban received the dose of 2.5 mg twice daily. The median percentage of time in the therapeutic range, as calculated by the Rosendaal method, 15 was 59% among patients assigned to receive a vitamin K antagonist (Table S2 in the Supplementary Appendix). The median percentage of time that patients assigned to a vitamin K antagonist had an INR above 3.0 was 3%, and the median percentage of time with an INR below 2.0 was 23% (Table S2 in the Supplementary Appendix).
Among the patients receiving oral anticoagulation, 12.7% stopped apixaban and 13.8% stopped the vitamin K antagonist before completion of the trial. Among the patients receiving aspirin or placebo, 16.9% stopped aspirin and 14.8% stopped placebo before completion of the trial (Fig. 1) . A total of 13 patients (0.3%) were lost to follow-up for vital status, and the proportions were balanced among the groups (Fig. 1 ).
Bleeding
No significant interaction was noted between the two randomization factors with regard to the primary outcome (P = 0.64 for interaction) ( Table S3 in the Supplementary Appendix). At 6 months, 241 of 2290 patients (10.5%) receiving apixaban had an ISTH major or clinically relevant nonmajor bleeding event, as compared with 332 of 2259 (14.7%) receiving a vitamin K antagonist, resulting in an event rate per 100 patient-years that was significantly lower among patients receiving apixaban than among those receiving a vitamin K antagonist (hazard ratio, 0.69; 95% confidence interval [CI], 0.58 to 0.81), which met the prespecified criteria for both noninferiority (P<0.001) and superiority (P<0.001) ( Fig. 2A and Table 2 ). The number needed to treat over a period of 6 months to avoid one ISTH major or clinically relevant nonmajor bleeding event with apixaban instead of a vitamin K antagonist was 24.
In the antiplatelet-regimen comparison, 367 of 2277 patients (16.1%) receiving aspirin had an ISTH major or clinically relevant nonmajor bleeding event, as compared with 204 of 2279 (9.0%) receiving placebo. The event rate was significantly higher among those receiving aspirin than among those receiving placebo (hazard ratio, 1.89; 95% CI, 1.59 to 2.24; P<0.001) (Fig. 2B and Table 2 ). The number needed to harm over a period of 6 months to cause one ISTH major or clinically relevant nonmajor bleeding event with aspirin instead of placebo was 14.
The percentage of patients with a primary bleeding outcome event was highest among those receiving a vitamin K antagonist and aspirin (18.7%) and lowest among those receiving apixaban and placebo (7.3%) (Fig. 2C , and Table S4A in the Supplementary Appendix). Similar effects were observed with regard to major bleeding and to bleeding assessed with the use of other bleeding scales (Table 3 ). The effects of apixaban as compared with a vitamin K antagonist and of aspirin as compared with placebo were generally consistent across prespecified subgroups with regard to bleeding events ( Fig. S1A and S1B in the Supplementary Appendix).
Death or Hospitalization
No significant interaction was observed between the two randomization factors with regard to death or hospitalization (P = 0.21 for interaction) ( Table S3 in the Supplementary Appendix). At 6 months, 541 patients (23.5%) who had been assigned to receive apixaban had died or had been hospitalized, as compared with 632 (27.4%) who had been assigned to receive a vitamin K antagonist ( Table 2 ). The event rate per 100 patient-years for death or hospitalization at 6 months was lower among patients assigned to receive apixaban than among those assigned to receive a vitamin K antagonist (hazard ratio, 0.83; 95% CI, 0.74 to 0.93; P = 0.002) (Fig. 3A) . The difference between groups was driven by a lower incidence of hospitalization (518 patients [22.5%] in the apixaban group vs. 607 [26.3%] in the vitamin K antagonist group) since the frequencies of death were similar. The number needed to treat over a period of 6 months to avoid one death or hospitalization with apixaban instead of a vitamin K antagonist was 26.
In the antiplatelet-regimen comparison, 604 patients (26.2%) who had been assigned to receive aspirin died or were hospitalized, as compared with 569 (24.7%) who had been assigned to receive placebo (Table 2) . Patients who had been assigned to receive aspirin had an incidence of death or hospitalization at 6 months that was similar to that among patients assigned to receive placebo (hazard ratio, 1.08; 95% CI, 0.96 to 1.21) (Fig. 3B) . The cumulative incidence of death or hospitalization at 6 months was highest among patients who had been assigned to receive a vitamin K antagonist and aspirin (27.5%) and lowest among those assigned to receive apixaban and placebo (22.0%) (Fig. 3C , and Table S4B in the Supplementary Appendix). The effects of apixaban as compared with a vitamin K antagonist and of aspirin as compared with placebo were generally consistent across prespecified subgroups with regard to death or hospitalization (Fig. S2A and S2B in the Supplementary Appendix).
Ischemic Events
No significant interaction was found between the two randomization factors with regard to death or ischemic events (P = 0.28 for interaction) ( Table  S3 in the Supplementary Appendix). At 6 months, 154 patients (6.7%) who had been assigned to receive apixaban had died or had had an ischemic event -including myocardial infarction, definite or probable stent thrombosis, stroke, or urgent revascularization -as compared with 163 (7.1%) Patients underwent randomization in this trial, which had a two-by-two factorial design, to receive either apixaban or a vitamin K antagonist and also to receive either aspirin or matching placebo. (Table 2 ). In the antiplatelet-regimen comparison, 149 patients (6.5%) who had been assigned to receive aspirin died or had an ischemic event, as compared with 168 (7.3%) who had been assigned to receive placebo (Table 2 ). This difference was not significant, but more ischemic events occurred in the placebo group. The overall event rates per 100 patient-years for death or ischemic events were similar in the anticoagulant-regimen and antiplatelet-regimen comparisons (Table 3 ). The event rate per 100 patientyears for stroke was lower among patients receiving apixaban than among those receiving a vitamin K antagonist (hazard ratio, 0.50; 95% CI, 0.26 to 0.97) ( Table 3 ). The effects of apixaban as compared with a vitamin K antagonist and of aspirin as compared with placebo were generally consistent across prespecified subgroups with regard to * The hazard ratios were calculated by the Cox proportional-hazards model for time to the first event, stratified according to indication at enrollment and either the antiplatelet regimen (in the analysis of the anticoagulant-regimen comparison) or the anticoagulant regimen (in the analysis of the antiplatelet-regimen comparison). All P values for superiority are two-sided. ISTH denotes International Society on Thrombosis and Haemostasis, NS not significant, and NT not tested. † The result of the noninferiority test comparing the time to the first primary safety event in the apixaban group with that in the vitamin K antagonist group was significant (P<0.001). ‡ This analysis had the first nonsignificant result in the hierarchical testing procedure for the outcomes assessed in the anticoagulant-regimen comparison. § This analysis had the first nonsignificant result in the hierarchical testing procedure for the outcomes assessed in the antiplatelet-regimen comparison. T h e ne w e ngl a nd jou r na l o f m e dicine * Safety outcome analyses assessed the patients on an as-treated basis, and efficacy outcome analyses assessed patients according to their randomized group assignment. The hazard ratio was calculated by the Cox proportional-hazards model for time to the first event, stratified according to the indication at enrollment and either the antiplatelet regimen (in the analysis of the anticoagulant-regimen comparison) or the anticoagulant regimen (in the analysis of the antiplatelet-regimen comparison). ARC denotes Academic Research Consortium, GUSTO Global Use of Strategies to Open Occluded Arteries, and TIMI Thrombolysis in Myocardial Infarction.
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Hazard ratio for aspirin vs. placebo, (Fig. S3A and S3B in the Supplementary Appendix).
Discussion
The current trial was specifically designed to assess the independent effect of anticoagulant and antiplatelet therapy in patients with atrial fibrillation and recent acute coronary syndrome or PCI who were planning to receive a P2Y 12 inhibitor. Apixaban led to a lower incidence of both bleeding and the composite of death or hospitalization than did a vitamin K antagonist; the latter result was driven by a lower incidence of hospitalization. The overall incidence of ischemic events was similar in the two groups. Aspirin led to a higher incidence of bleeding than placebo, and the rates of death or hospitalization and of ischemic events were similar in the two groups. A regimen of clopidogrel plus apixaban, at the dose labeled for stroke prevention, without aspirin was not associated with excess adverse events and appeared to be effective in this high-risk group of patients.
Vitamin K antagonists have not been shown to prevent stent thrombosis, [16] [17] [18] and dual antiplatelet therapy does not provide adequate protection against strokes related to atrial fibrillation. [19] [20] [21] Observational studies have shown that combined dual antiplatelet therapy and a vitamin K antagonist (i.e., triple therapy) is associated with a high risk of bleeding. [5] [6] [7] Although there are reasons for considering the discontinuation of aspirin therapy, 22 the WOEST (What Is the Optimal Antiplatelet and Anticoagulant Therapy in Patients with Oral Anticoagulation and Coronary Stenting) trial 23 showed a reduction in both bleeding and ischemic events by discontinuing aspirin in patients receiving oral anticoagulation with a vitamin K antagonist and undergoing PCI, although the trial was small and underpowered for such an analysis.
Our results confirm and extend these results in a high-risk population of patients with atrial fibrillation by showing a lower incidence of major or clinically relevant nonmajor bleeding among patients treated without aspirin than among those treated with aspirin, but we found that the incidence of ischemic events was not significantly lower among patients who did not receive aspirin. Although the choice of P2Y 12 inhibitor was left to the treating physician, more than 90% of the patients were treated with clopidogrel instead of the more potent agents, which is consistent with most guidance statements. We observed a greater number of coronary ischemic events among patients who did not take aspirin than among those who did, although event rates were low and the trial was not adequately powered to assess differences in individual ischemic outcomes. Although this analysis should be considered exploratory, similar trials have shown a similar pattern of numerically more coronary ischemic events when aspirin was omitted. 9, 10 Thus, when clinicians consider aspirin as a component of antithrombotic therapy after PCI in patients with atrial fibrillation, a potential small absolute decrease in the risk of coronary ischemic events needs to be weighed against a larger absolute increase in the risk of clinically significant bleeding.
Although the new oral anticoagulants have been shown to be at least as effective as vitamin K antagonists for reducing the incidence of thromboembolic events and at least as safe as vitamin K antagonists for major bleeding in patients with atrial fibrillation, patients receiving dual antiplatelet therapy were excluded from the pivotal trials of these oral agents. 8, [24] [25] [26] [27] The PIONEER AF-PCI trial 10 compared two antithrombotic regimens, involving doses of rivaroxaban lower than the dose recommended to prevent stroke risk among patients with atrial fibrillation (rivaroxaban at a dose of 15 mg daily plus a P2Y 12 inhibitor or rivaroxaban at a dose of 2.5 mg twice daily plus aspirin and a P2Y 12 inhibitor, with a switch to rivaroxaban at a dose of 15 mg daily plus aspirin when the P2Y 12 inhibitor was stopped), with a vitamin K antagonist plus dual antiplatelet therapy. The incidence of bleeding was significantly lower with the two rivaroxaban regimens than with a vitamin K antagonist, and there was no significant increase in the risk of ischemic events, stroke, or stent thrombosis. 10 The RE-DUAL PCI trial 9 compared two antithrombotic regimens, using approved doses of dabigatran (150 mg twice daily or 110 mg twice daily) plus a P2Y 12 inhibitor, with warfarin plus dual antiplatelet therapy. Again, rates of bleeding were significantly lower with each of the dabigatran-based regimens than with warfarin plus dual antiplatelet therapy, and the risk of ischemic events was not significantly higher. 9 Both these trials compared either lower-than-approved doses of a new oral anticoagulant with a full-dose vitamin K antagonist (target INR, 2.0 to 3.0) or strategies of double therapy (new oral agent plus P2Y 12 inhibitor) with traditional triple therapy (oral anticoagulant plus P2Y 12 inhibitor plus aspirin). Given their designs, it is impossible to determine whether the lower risk of bleeding that was seen in the new-oral-agent groups was due to the use of the new agent, the reduced dose of the agent, or the discontinuation of aspirin.
Our trial, AUGUSTUS, confirms the safety and efficacy of apixaban, as compared with a vitamin K antagonist, at a dose recommended for patients with atrial fibrillation and shows that the effect of avoiding aspirin on the incidence of bleeding events seems to be even greater than the benefit of using apixaban instead of a vitamin K antagonist. Our results concur with the current North American guidance 28 of recommending a new oral anticoagulant plus a P2Y 12 inhibitor in this population of patients, but they contrast with recent European guidance, 29 which still recommends triple antithrombotic therapy in these patients. Thus, our results support the use a regimen of apixaban with a P2Y 12 inhibitor, most commonly clopidogrel, without aspirin in a broad population of patients with atrial fibrillation and recent acute coronary syndrome or PCI.
Among patients undergoing PCI, 5 to 8% have atrial fibrillation, complicating the choice of post-PCI antithrombotic therapy. 30, 31 Our trial included patients with acute coronary syndrome, which was managed medically or with PCI, and patients who underwent elective PCI, all of whom are at high risk for both bleeding and ischemic events. The mean time from the index event to randomization was 6.6 days; treatment decisions during this time were left to the discretion of the treating physician, and many patients probably received aspirin during this time. The median CHA 2 DS 2 -VASc score was 4, and the median HAS-BLED score was 3. This trial shows that, after initial stabilization of the index event, the lower rates of bleeding with apixaban than with a vitamin K antagonist and of placebo than with aspirin on a background of a P2Y 12 inhibitor were preserved, regardless of management strategy.
None of the three contemporary trials of the new oral anticoagulants in patients with atrial fibrillation and PCI, including AUGUSTUS, were designed to be large enough to detect small but potentially meaningful differences in the incidence of ischemic events. In the PIONEER AF-PCI trial, the ischemic event rates were similar among the groups, but the rivaroxaban doses that were tested were lower than the approved dose for stroke prevention in patients with atrial fibrillation, arousing concerns about the efficacy of these regimens with respect to ischemic stroke. 10 Although the RE-DUAL PCI trial tested doses of dabigatran that had been previously studied in the RE-LY (Randomized Evaluation of Long-Term Anticoagulant Therapy) trial 24 involving patients with atrial fibrillation, the rates of myocardial infarction and stent thrombosis were nonsignificantly higher among patients who had been randomly assigned to receive dabigatran at a dose of 110 mg twice daily without aspirin than among those who were assigned to receive warfarin plus a P2Y 12 inhibitor plus aspirin. 9 Our trial used doses of apixaban with proven efficacy for stroke prevention in patients with atrial fibrillation and showed a significantly lower rate of death or hospitalization, driven by the incidence of hospitalization, and a 50% lower incidence of stroke than were observed with a vitamin K antagonist. Our trial provides reassurance that, for patients with atrial fibrillation and acute coronary syndrome or PCI who are receiving anticoagulation, the use of apixaban at a dose of 5 mg twice daily is a safe and effective regimen that is superior to a vitamin K antagonist. Finally, avoiding aspirin resulted in a 47% lower risk of bleeding than using aspirin and in a nonsignificantly higher incidence of coronary ischemic events. This finding suggests that the price for a significantly lower incidence of bleeding events without aspirin may be a modestly higher risk of coronary ischemic events.
There are limitations to our trial. The time in the therapeutic range for the patients who received a vitamin K antagonist was modestly lower than in some previous randomized trials of stroke prevention involving patients with atrial fibrillation. 19, [24] [25] [26] This finding shows real-life challenges with vitamin K antagonist treatment, especially in an international setting over a relatively short (6 month) period of time. Our trial was not designed to be large enough to detect potentially clinically important differences in less common but important individual ischemic outcomes.
In conclusion, in patients with atrial fibrillation and a recent acute coronary syndrome or PCI treated with a P2Y 12 inhibitor, an antithrombotic regimen that included apixaban, without aspirin, resulted in less bleeding and fewer hospitalizations without significant differences in ischemic events than regimens that included a vitamin K antagonist, aspirin, or both.
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